Cerebellar CB(1) receptor mediation of Delta(9)-THC-induced motor incoordination and its potentiation by ethanol and modulation by the cerebellar adenosinergic A(1) receptor in the mouse.
The effect of intracerebellar microinfusion of antisense oligodeoxynucleotide to Delta(9)-tetrahydrocannabinol (Delta(9)-THC) and other naturally occurring cannabinoid receptor (CB(1)) mRNA on Delta(9)-THC-induced motor impairment was investigated in mice. Delta(9)-THC (15-30 microgram/microliter intracerebellar) resulted in a significant motor impairment in a dose-related manner. The intracerebellar pretreatment with antisense oligodeoxynucleotide (3.0 microgram/100 nl/12 h; six administrations/mouse) virtually abolished Delta(9)-THC (15 and 25 microgram/1 microliter intracerebellar)-induced motor impairment. However, intracerebellar pretreatment with the mismatched oligodeoxynucleotide in exactly the same manner as the antisense was completely ineffective in altering the Delta(9)-THC-induced motor impairment. These results strongly suggest the involvement of CB(1) receptor in the expression of Delta(9)-THC-induced motor impairment. The intracerebellar microinfusion of adenosine A(1)-selective agonist, N(6)-cyclohexyladenosine (CHA) (4 ng/100 nl) significantly enhanced Delta(9)-THC-induced motor impairment, suggesting a cerebellar A(1) adenosinergic modulation of motor impairment. A pretreatment with the antisense and the mismatched oligodeoxynucleotide also markedly attenuated and did not alter, respectively, the cerebellar A(1) adenosinergic modulation (enhancement) of Delta(9)-THC-induced motor impairment. There was no change in the normal motor coordination due to intracerebellar pretreatment with antisense and its mismatch, in the presence as well as absence of intracerebellar CHA indicating the selectivity of interactions with Delta(9)-THC. The Delta(9)-THC-induced motor incoordination was also significantly enhanced dose-dependently by systemic (i.p.) ethanol administration suggesting behavioral synergism between the two psychoactive drugs. Pretreatment (intracerebellar) with pertussis toxin (PTX) markedly attenuated Delta(9)-THC- and Delta(9)-THC+CHA-induced motor incoordination suggesting coupling of CB(1) receptor to PTX-sensitive G-protein (G(i)/G(o)). These data suggested co-modulation by cerebellar cannabinoid and adenosine system of Delta(9)-THC-induced motor impairment. Conversely, the results in the present study also suggested co-modulation by cerebellar adenosine A(1) and CB(1) receptors of ethanol-induced motor impairment, thereby indicating a possible common signal transduction pathway in the expression of motor impairment produced by Delta(9)-THC as well as ethanol.